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Room B and D at WIPP
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Fuel Clay Seam Behavior

Disposition

12 i z
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shear displacement u, [mm]

Minkley, W., Muehlbauer, J., “Constitutive models to describe the mechanical
behavior of salt rocks and the imbedded weakness planes”’, SALTMECH®6, 2007

June 8th, 2016 Annual UFD Meeting 55



Used

Fuel Low Deviatoric Stresses

Disposition

Steady State Rate

Transient Limit
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Lost Transient Strains

- - Legacy cal
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10-3 —— . ——————r
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June 8th, 2016

® ® | egacy exp (drift core)
O O Legacy exp (drift core, annealed)
O O Legacy exp (borehole core, room D horizon)
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Fuel Argillaceous vs. Clean Salt
Disposition
Steady State Rate Transient Limit
) T =240C
10-1
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- Legacy experimental data copied verbatim from SAND92-7291
—= 7 (MPa)
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Fuel Stratigraphy Reassessment

Disposition

Dennis Powers (Consulting Geologist)

—  “This study does not sustain the
assessment of Munson et al. (1989) that all
of the halite within the reference
stratigraphy, with the exception of halite
above and below anhydrite a, could or
should be treated as argillaceous halite.”

— “The general comparison to the [Krieg
(1984) stratigraphy] for both cores is very
good.”

Clay Seams

A
//

L

SDI Drift

|:| Clean Salt - Anhydrite
[ ] Argillaceous Salt ] Polyhalite
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Fuel Stratigraphy Reassessment

Disposition

Dennis Powers (Consulting Geologist)

—  “This study does not sustain the
assessment of Munson et al. (1989) that all
of the halite within the reference
stratigraphy, with the exception of halite
above and below anhydrite a, could or
should be treated as argillaceous halite.”

— “The general comparison to the [old]
stratigraphy for both cores is very good.”

Clay Seams

/]

/

L

SDI Drift

|:| Clean Salt

[ ] Argillaceous Salt
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Summary

June 8th, 2016

In 1987, the simulations under-predicted the room closure by roughly
3X. In 1989, Darrell Munson adjusted the model to match the
experiments.

After including the anhydrite and resolving the numerics, the
predictions still match the experiments.

New salt calibration under-predicts the room closure by roughly 3X.

Open questions remain
— Argillaceous vs. clean salt
— Low deviatoric stresses
— Lost transient strains
— Sliding at clay seams
— Anhydrite material model
— Simulation boundary

Model tuning is an acceptable engineering approach, but we must
improve.
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Fuel Munson-Dawson Model

Disposition

Steady State Rate
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Transient Limit

— m
g™ =Koexp(cT) (z)
u

Transient Creep ODE
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o
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Annual UFD Meeting 65



Used

Fuel Anhydrite Issue

Disposition
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Fuel Anhydrite Issue Resolved

Disposition
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Pressure (Pa)
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Fuel Anhydrite Dilatation Angle Sensitivity

Disposition
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Fuel Residual and Mesh Convergence

Disposition
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Argillaceous vs. Clean Salt, Legacy Experiments

EL:SS
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Steady State Rate
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e e (Clean salt
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Legacy experimental data copied verbatim from Table 4-1 and 4-2 in
Mellegard, K. and Pfeifle, T., Creep tests on clean and argillaceous
salt from the Waste Isolation Pilot Plant, SAND92-7291, 1993
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Argillaceous vs. Clean Salt, Legacy Experiments
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/: Legacy experimental data copied verbatim from Table 4-1 and 4-2 in
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Fuel Simulation Boundary

Disposition

200 m Boundary

Legacy (50 m)
Boundary
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Fuel Simulation

Disposition

Boundary: Room Closure
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Used Simulation Boundary: von Mises Stress
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Used Simulation Boundary: von Mises Stress
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Used Simulation Boundary: Right Traction
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Fuel Simulation Boundary: Room Spacing

Disposition
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